SEQUENCE LISTING 



<110> The Government of the United States of America, as 

<120> MOLECULAR CLONES WITH MUTATED HIV GAG/POL, SIV GAG AND 
SIV ENV GENES 

<130> 2026-4287US1 HIV GAG/POL,SIV GAG & ENV 

<140> TO BE ASSIGNED 
<141> 2001-06-01 

<150> PCT/US00/34985 
<151> 2000-12-22 

<150> 60/173,036 
<151> 1999-12-23 

<160> 19 

<170> Patentln Ver. 2.1 

<210> 1 
<211> 4338 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Mutated Human 
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<400> 1 

atgggtgcga gagcgtcagt attaagcggg ggagaattag atcgatggga aaaaattcgg 60 
ttaaggccag ggggaaagaa gtacaagcta aagcacatcg tatgggcaag cagggagcta 120 
gaacgattcg cagttaatcc tggcctgtta gaaacatcag aaggctgtag acaaatactg 180 
ggacagctac aaccatccct tcagacagga tcagaggagc ttcgatcact atacaacaca 24 0 
gtagcaaccc tctattgtgt gcaccagcgg atcgagatca aggacaccaa ggaagcttta 300 
gacaagatag aggaagagca aaacaagtcc aagaagaagg cccagcaggc agcagctgac 3 60 
acaggacaca gcaatcaggt cagccaaaat taccctatag tgcagaacat ccaggggcaa 42 0 
atggtacatc aggccatatc acctagaact ttaaatgcat gggtaaaagt agtagaagag 4 80 
aaggctttca gcccagaagt gatacccatg ttttcagcat tatcagaagg agccacccca 540 
caggacctga acacgatgtt gaacaccgtg gggggacatc aagcagccat gcaaatgtta 600 
aaagagacca tcaatgagga agctgcagaa tgggatagag tgcatccagt gcatgcaggg 660 
cctattgcac caggccagat gagagaacca aggggaagtg acatagcagg aactactagt 720 
acccttcagg aacaaatagg atggatgaca aataatccac ctatcccagt aggagagatc 7 80 
tacaagaggt ggataatcct gggattgaac aagatcgtga ggatgtatag ccctaccagc 840 
attctggaca taagacaagg accaaaggaa ccctttagag actatgtaga ccggttctat 900 
aaaactctaa gagctgagca agcttcacag gaggtaaaaa attggatgac agaaaccttg 960 



1 



ttggtccaaa atgcgaaccc agattgtaag accatcctga aggctctcgg cccagcggct 102 0 
acactagaag aaatgatgac agcatgtcag ggagtaggag gacccggcca taaggcaaga 1080 
gttttggccg aggcgatgag ccaggtgacg aactcggcga ccataatgat gcagagaggc 1140 
aacttccgga accagcggaa gatcgtcaag tgcttcaatt gtggcaaaga agggcacacc 1200 
gccaggaact gccgggcccc ccggaagaag ggctgttgga aatgtggaaa ggaaggacac 1260 
caaatgaaag attgtactga gagacaggct aattttttag ggaagatctg gccttcctac 1320 
aagggaaggc cagggaattt tcttcagagc agaccagagc caacagcccc accagaagag 1380 
agcttcaggt ctggggtaga gacaacaact ccccctcaga agcaggagcc gatagacaag 1440 
gaactgtatc ctttaacttc cctcagatca ctctttggca acgacccctc gtcacagtaa 1500 
ggatcggggg gcaactcaag gaagcgctgc tcgatacagg agcagatgat acagtattag 1560 
aagaaatgag tttgccagga agatggaaac caaaaatgat aggggggatc gggggcttca 162 0 
tcaaggtgag gcagtacgac cagatactca tagaaatctg tggacataaa gctataggta 1680 
cagtattagt aggacctacc tacacctgtc aacataattg gaagaaatct gttgacccag 174 0 
atcggctgca ccttgaactt ccccatcagc cctattgaga cggtgcccgt gaagttgaag 1800 
ccggggatgg acggccccaa ggtcaagcaa tggccattga cgaaagagaa gatcaaggcc 1860 
ttagtcgaaa tctgtacaga gatggagaag gaagggaaga tcagcaagat cgggcctgag 1920 
aacccctaca acactccagt cttcgcaatc aagaagaagg acagtaccaa gtggagaaag 1980 
ctggtggact tcagagagct gaacaagaga actcaggact tctgggaagt tcagctgggc 204 0 
atcccacatc ccgctgggtt gaagaagaag aagtcagtga cagtgctgga tgtgggtgat 2100 
gcctacttct ccgttccctt ggacgaggac ttcaggaagt acactgcctt cacgatacct 2160 
agcatcaaca acgagacacc aggcatccgc taccagtaca acgtgctgcc acagggatgg 2220 
aagggatcac cagccatctt tcaaagcagc atgaccaaga tcctggagcc cttccgcaag 2280 
caaaacccag acatcgtgat ctatcagtac atggacgacc tctacgtagg aagtgacctg 234 0 
gagatcgggg cagcacagga ccaagatcga ggagctgaga cagcatctgt tgaggtgggg 2400 
actgaccaca ccagacaaga agcaccagaa ggaacctccc ttcctgtgga tgggctacga 2460 
actgcatcct gacaagtgga cagtgcagcc catcgtgctg cctgagaagg acagctggac 2520 
tgtgaacgac atacagaagc tcgtgggcaa gttgaactgg gcaagccaga tctacccagg 2580 
catcaaagtt aggcagctgt gcaagctgct tcgaggaacc aaggcactga cagaagtgat 264 0 
cccactgaca gaggaagcag agctagaact ggcagagaac cgagagatcc tgaaggagcc 2700 
agtacatgga gtgtactacg acccaagcaa ggacctgatc gcagagatcc agaagcaggg 2760 
gcaaggccaa tggacctacc aaatctacca ggagcccttc aagaacctga agacaggcaa 2820 
gtacgcaagg atgaggggtg cccacaccaa cgatgtgaag cagctgacag aggcagtgca 2880 
gaagatcacc acagagagca tcgtgatctg gggcaagact cccaagttca agctgcccat 2 940 
acagaaggag acatgggaga catggtggac cgagtactgg caagccacct ggatccctga 3000 
gtgggagttc gtgaacaccc ctcccttggt gaaactgtgg tatcagctgg agaaggaacc 3060 
catcgtggga gcagagacct tctacgtgga tggggcagcc aacagggaga ccaagctggg 312 0 
caaggcaggc tacgtgacca accgaggacg acagaaagtg gtgaccctga ctgacaccac 3180 
caaccagaag actgagctgc aagccatcta cctagctctg caagacagcg gactggaagt 324 0 
gaacatcgtg acagactcac agtacgcatg ggcatcatcc aagcacaacc agaccaatcc 3300 
gagtcagagc tggtgaacca gatcatcgag cagctgatca agaaggagaa agtgtacctg 3360 
gcatgggtac cagcacacaa aggaattgga ggaaatgaac aagtagataa attagtcagt 342 0 
gctgggatcc ggaaggtgct gttcctggac gggatcgata aggcccaaga tgaacatgag 3480 
aagtaccact ccaactggcg cgctatggcc agcgacttca acctgccacc tgtagtagca 3540 
aaagaaatag tagccagctg tgataaatgt cagctaaaag gagaagccat gcatggacaa 3600 
gtagactgta gtccaggaat atggcagctg gactgcacgc acctggaggg gaaggtgatc 3660 
ctggtagcag ttcatgtagc cagtggatat atagaagcag aagttatccc tgctgaaact 3720 
gggcaggaaa cagcatattt tcttttaaaa ttagcaggaa gatggccagt aaaaacaata 3780 
cacacggaca acggaagcaa cttcactggt gctacggtta aggccgcctg ttggtgggcg 3840 
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ggaatcaagc aggaatttgg aattccctac 
atgaacaagg agctgaagaa gatcatcgga 
cagcagtgca gatggcagtg ttcatccaca 
acagtgcagg ggaaaggatc gtggacatca 
agaagcagat caccaagatc cagaacttcc 
tgtggaaggg accagcaaag ctcctctgga 
acagtgacat caaagtggtg ccaaggcgca 
agatggcagg tgatgattgt gtggcaagta 
ctggtgaagc accatatg 



aatccccaat cgcaaggagt cgtggagagc 3 900 
cagtgaggga tcaggctgag cacctgaaga 3 960 
acttcaaaag aaaagggggg attggggggt 4020 
tcgccaccga catccaaacc aaggagctgc 4 080 
gggtgtacta ccgcgacagc cgcaacccac 414 0 
agggagaggg ggcagtggtg atccaggaca 4200 
aggccaagat catccgcgac tatggaaaac 4260 
gacaggatga ggattagaac ctggaagagc 4320 

4338 



<210> 2 
<211> 2507 
<212> DNA 

<213> Human immunodeficiency virus type 1 
<400> 2 

tgtacagaga tggaaaagga agggaaaatt tcaaaaattg ggcctgaaaa tccatacaat 60 
actccagtat ttgccataaa gaaaaaagac agtactaaat ggagaaaatt agtagatttc 120 
agagaactta ataagagaac tcaagacttc tgggaagttc aattaggaat accacatccc 180 
gcagggttaa aaaagaaaaa atcagtaaca gtactggatg tgggtgatgc atatttttca 240 
gttcccttag atgaagactt caggaaatat actgcattta ccatacctag tataaacaat 300 
gagacaccag ggattagata ccatacctag tataaacaat gagacaccag ggatttgata 360 
tcagtacaat gtgcttccac agggatggaa aggatcacca gcaatattcc aaagtagcat 42 0 
gacaaaaatc ttagagcctt ttagaaaaca aaatccagac atagttatct atcaatacat 480 
ggatgatttg tatgtaggat ctgacttaga aatagggcag catagaacaa aaatagagga 540 
gctgagacaa catctgttga ggtggggact taccacacca gacaaaaaac atcagaaaga 600 
acctccattc ctttggatgg gttatgaact ccatcctgat aaatggacag tacagcctat 660 
agtgctgcca gaaaaagaca gctggactgt caatgacata cagaagttag tggggaaatt 720 
gaattgggca agtcagattt acccagggat taaagtaagg caattatgta aactccttag 7 80 
aggaaccaaa gcactaacag aagtaatacc actaacagaa gaagcagagc tagaactggc 840 
agaaaacaga gagattctaa aagaaccagt acatggagtg tattatgacc catcaaaaga 900 
cttaatagca gaaatacaga agcaggggca aggccaatgg acatatcaaa tttatcaaga 960 
gccatttaaa aatctgaaaa caggaaaata tgcaagaatg aggggtgccc acactaatga 1020 
tgtaaaacaa ttaacagagg cagtgcaaaa aataaccaca gaaagcatag taatatgggg 1080 
aaagactcct aaatttaaac tgcccataca aaaggaaaca tgggaaacat ggtggacaga 1140 
gtattggcaa gccacctgga ttcctgagtg ggagtttgtt aatacccctc ctttagtgaa 1200 
attatggtac cagttagaga aagaacccat agtaggagca gaaaccttct atgtagatgg 1260 
ggcagctaac agggagacta aattaggaaa agcaggatat gttactaata gaggaagaca 1320 
aaaagttgtc accctaactg acacaacaaa tcagaagact gagttacaag caatttatct 13 80 
agctttgcag gattcgggat tagaagtaaa catagtaaca gactcacaat atgcattagg 1440 
aatcattcaa gcacaaccag atcaaagtga atcagagtta gtcaatcaaa taatagagca 1500 
gttaataaaa aaggaaaagg tctatctggc atgggtacca gcacacaaag gaattggagg 1560 
aaatgaacaa gtagataaat tagtcagtgc tggaatcagg aaagtactat ttttagatgg 162 0 
aatagataag gcccaagatg aacatgagaa atatcacagt aattggagag caatggctag 168 0 
tgattttaac ctgccacctg tagtagcaaa agaaatagta gccagctgtg ataaatgtca 1740 
gctaaaagga gaagccatgc atggacaagt agactgtagt ccaggaatat ggcaactaga 180 0 
ttgtacacat ttagaaggaa aagttatcct ggtagcagtt catgtagcca gtggatatat 1860 
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agaagcagaa gttattccag cagaaacagg 
agcaggaaga tggccagtaa aaacaataca 
tacggttaag gccgcctgtt ggtgggcggg 
tccccaaagt caaggagtag tagaatctat 
ggtaagagat caggctgaac atcttaagac 
ttttaaaaga aaagggggga ttggggggta 
agcaacagac atacaaacta aagaattaca 
ggtttattac agggacagca gaaatccact 
aggtgaaggg gcagtagtaa tacaagataa 
agcaaagatc attagggatt atggaaaaca 
acaggatgag gattagaaca tggaaaagtt 



gcaggaaaca gcatattttc ttttaaaatt 1920 
tacagacaat ggcagcaatt tcaccagtgc 1980 
aatcaagcag gaatttggaa ttccctacaa 2040 
gaataaagaa ttaaagaaaa ttataggaca 2100 
agcagtacaa atggcagtat tcatccacaa 2160 
cagtgcaggg gaaagaatag tagacataat 222 0 
aaaacaaatt acaaaaattc aaaattttcg 2280 
ttggaaagga ccagcaaagc tcctctggaa 2340 
tagtgacata aaagtagtgc caagaagaaa 24 00 
gatggcaggt gatgattgtg tggcaagtag 2460 
tagtaaaaca ccatatg 2507 



<210> 3 
<211> 2467 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Mutated Human 
Immunodeficiency Virus - 1 Pol gene 

<400> 3 

tgtacagaga tggagaagga agggaagatc agcaagatcg ggcctgagaa cccctacaac 6 0 
actccagtct tcgcaatcaa gaagaaggac agtaccaagt ggagaaagct ggtggacttc 120 
agagagctga acaagagaac tcaggacttc tgggaagttc agctgggcat cccacatccc 180 
gctgggttga agaagaagaa gtcagtgaca gtgctggatg tgggtgatgc ctacttctcc 240 
gttcccttgg acgaggactt caggaagtac actgccttca cgatacctag catcaacaac 300 
gagacaccag gcatccgcta ccagtacaac gtgctgccac agggatggaa gggatcacca 360 
gccatctttc aaagcagcat gaccaagatc ctggagccct tccgcaagca aaacccagac 420 
atcgtgatct atcagtacat ggacgacctc tacgtaggaa gtgacctgga gatcgggcag 480 
cacaggacca agatcgagga gctgagacag catctgttga ggtggggact gaccacacca 540 
gacaagaagc accagaagga acctcccttc ctgtggatgg gctacgaact gcatcctgac 600 
aagtggacag tgcagcccat cgtgctgcct gagaaggaca gctggactgt gaacgacata 660 
cagaagctcg tgggcaagtt gaactgggca agccagatct acccaggcat caaagttagg 72 0 
cagctgtgca agctgcttcg aggaaccaag gcactgacag aagtgatccc actgacagag 780 
gaagcagagc tagaactggc agagaaccga gagatcctga aggagccagt acatggagtg 84 0 
tactacgacc caagcaagga cctgatcgca gagatccaga agcaggggca aggccaatgg 900 
acctaccaaa tctaccagga gcccttcaag aacctgaaga caggcaagta cgcaaggatg 960 
aggggtgccc acaccaacga tgtgaagcag ctgacagagg cagtgcagaa gatcaccaca 1020 
gagagcatcg tgatctgggg caagactccc aagttcaagc tgcccataca gaaggagaca 1080 
tgggagacat ggtggaccga gtactggcaa gccacctgga tccctgagtg ggagttcgtg 1140 
aacacccctc ccttggtgaa actgtggtat cagctggaga aggaacccat cgtgggagca 1200 
gagaccttct acgtggatgg ggcagccaac agggagacca agctgggcaa ggcaggctac 12 60 
gtgaccaacc gaggacgaca gaaagtggtg accctgactg acaccaccaa ccagaagact 1320 
gagctgcaag ccatctacct agctctgcaa gacagcggac tggaagtgaa catcgtgaca 13 80 
gactcacagt acgcactggg catcatccaa gcacaaccag accaatccga gtcagagctg 1440 
gtgaaccaga tcatcgagca gctgatcaag aaggagaaag tgtacctggc atgggtacca 1500 
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gcacacaaag gaattggagg aaatgaacaa 
aaggtgctgt tcctggacgg gatcgataag 
aactggcgcg ctatggccag cgacttcaac 
gccagctgtg ataaatgtca gctaaaagga 
ccaggaatat ggcagctgga ctgcacgcac 
catgtagcca gtggatatat agaagcagaa 
gcatattttc ttttaaaatt agcaggaaga 
ggaagcaact tcactggtgc tacggttaag 
gaatttggaa ttccctacaa tccccaatcg 
ctgaagaaga tcatcggaca agtgagggat 
atggcagtgt tcatccacaa cttcaaaaga 
gaaaggatcg tggacatcat cgccaccgac 
accaagatcc agaacttccg ggtgtactac 
ccagcaaagc tcctctggaa gggagagggg 
aaagtggtgc caaggcgcaa ggccaagatc 
gatgattgtg tggcaagtag acaggatgag 
ccatatg 



gtagataaat tagtcagtgc tgggatccgg 1560 
gcccaagatg aacatgagaa gtaccactcc 1620 
ctgccacctg tagtagcaaa agaaatagta 1680 
gaagccatgc atggacaagt agactgtagt 174 0 
ctggagggga aggtgatcct ggtagcagtt 1800 
gttatccctg ctgaaactgg gcaggaaaca 1860 
tggccagtaa aaacaataca cacggacaac 1920 
gccgcctgtt ggtgggcggg aatcaagcag 1980 
caaggagtcg tggagagcat gaacaaggag 2 04 0 
caggctgagc acctgaagac agcagtgcag 2100 
aaagggggga ttggggggta cagtgcaggg 216 0 
atccaaacca aggagctgca gaagcagatc 2220 
cgcgacagcc gcaacccact gtggaaggga 22 80 
gcagtggtga tccaggacaa cagtgacatc 2340 
atccgcgact atggaaaaca gatggcaggt 24 00 
gattagaacc tggaagagcc tggtgaagca 2460 

2467 



<210> 4 
<211> 1533 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Mutated 
Simian Immunodeficiency Virus Gag gene 

<400> 4 

atgggcgtga gaaactccgt cttgtcaggg aagaaagcag atgaattaga aaaaattagg 60 
ctacgaccca acggaaagaa aaagtacatg ttgaagcatg tagtatgggc agcaaatgaa 12 0 
ttagatagat ttggattagc agaaagcctg ttggagaaca aagaaggatg tcaaaaaata 180 
ctttcggtct tagctccatt agtgccaaca ggctcagaaa atttaaaaag cctttataat 240 
actgtctgcg tcatctggtg cattcacgca gaagagaaag tgaaacacac tgaggaagca 3 00 
aaacagatag tgcagagaca cctagtggtg gaaacaggaa ccaccgaaac catgccgaag 360 
acctctcgac caacagcacc atctagcggc agaggaggaa actacccagt acagcagatc 42 0 
ggtggtaact acgtccacct gccactgtcc ccgagaaccc tgaacgcttg ggtcaagctg 4 80 
atcgaggaga agaagttcgg agcagaagta gtgccaggat tccaggcact gtcagaaggt 54 0 
tgcaccccct acgacatcaa ccagatgctg aactgcgttg gagaccatca ggcggctatg 600 
cagatcatcc gtgacatcat caacgaggag gctgcagatt gggacttgca gcacccacaa 660 
ccagctccac aacaaggaca acttagggag ccgtcaggat cagacatcgc aggaaccacc 72 0 
tcctcagttg acgaacagat ccagtggatg taccgtcagc agaacccgat cccagtaggc 7 80 
aacatctacc gtcgatggat ccagctgggt ctgcagaagt gcgtccgtat gtacaacccg 840 
accaacattc tagatgtaaa acaagggcca aaagagccat ttcagagcta tgtagacagg 900 
ttctacaaaa gtttaagagc agaacagaca gatgcagcag taaagaattg gatgactcaa 960 
acactgctga ttcaaaatgc taacccagat tgcaagctag tgctgaaggg gctgggtgtg 1020 
aatcccaccc tagaagaaat gctgacggct tgtcaaggag taggggggcc gggacagaag 1080 
gctagattaa tggcagaagc cctgaaagag gccctcgcac cagtgccaat cccttttgca 1140 
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gcagcccaac agaggggacc aagaaagcca 
cactctgcaa ggcaatgcag agccccaaga 
gaccatgtta tggccaaatg cccagacaga 
ggaaagaagc cccgcaattt ccccatggct 
cccccagagg acccagctgt ggatctgcta 
agagaaaagc agagagaaag cagagagaag 
cacctcaatt ctctctttgg aggagaccag 



attaagtgtt ggaattgtgg gaaagaggga 12 00 
agacagggat gctggaaatg tggaaaaatg 12 60 
caggcgggtt ttttaggcct tggtccatgg 132 0 
caagtgcatc aggggctgat gccaactgct .1380 
aagaactaca tgcagttggg caagcagcag 144 0 
ccttacaagg aggtgacaga ggatttgctg 1500 
tag 1533 



<210> 5 
<211> 1532 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Consensus 

sequence of mutated Simian Immunodeficiency Virus 
Gag gene (SIVgagDX) with wild-type SIV 239 Gag 
gene 

<400> 5 

atgggcgtga gaaactccgt cttgtcaggg aagaaagcag atgaattaga aaaaattagg 60 
ctacgaccca acggaaagaa aaagtacatg ttgaagcatg tagtatgggc agcaaatgaa 12 0 
ttagatagat ttggattagc agaaagcctg ttggagaaca aagaaggatg tcaaaaaata 180 
ctttcggtct tagctccatt agtgccaaca ggctcagaaa atttaaaaag cctttataat 240 
actgtctgcg tcatctggtg cattcacgca gaagagaaag tgaaacacac tgaggaagca 300 
aaacagatag tgcagagaca cctagtggtg gaaacaggaa cmacmgaaac yatgccraar 3 60 
acmwstmgac caacagcacc atctagcggc agaggaggaa aytacccagt acarcaratm 420 
ggtggtaact aygtccacct gccaytrwsc ccgagaacmy traaygcytg ggtmaarytg 480 
atmgaggara agaarttygg agcagaagta gtgccaggat tycaggcact gtcagaaggt 540 
tgcaccccct aygacatyaa ycagatgytr aaytgygtkg gagaccatca rgcggctatg 600 
cagatyatcm gwgayatyat maacgaggag gctgcagatg ggacttgcag cacccacaac 6 60 
cagctccaca acaaggacaa cttagggagc cgtcaggatc agayatygca ggaacmacyw 720 
sytcagtwga ygaacaratc cagtggatgt acmgwcarca gaacccsatm ccagtaggca 7 80 
acatytacmg kmgatggatc carctgggky tgcaraartg ygtymgwatg tayaacccra 84 0 
cmaacattct agatgtaaaa caagggccaa aagagccatt tcagagctat gtagacaggt 900 
tctacaaaag tttaagagca gaacagacag atgcagcagt aaagaattgg atgactcaaa 960 
cactgctgat tcaaaatgct aacccagatt gcaagctagt gctgaagggg ctgggtgtga 102 0 
atcccaccct agaagaaatg ctgacggctt gtcaaggagt aggggggccg ggacagaagg 10 80 
ctagattaat ggcagaagcc ctgaaagagg ccctcgcacc agtgccaatc ccttttgcag 1140 
cagcccaaca gaggggacca agaaagccaa ttaagtgttg gaattgtggg aaagagggac 12 00 
actctgcaag gcaatgcaga gccccaagaa gacagggatg ctggaaatgt ggaaaaatgg 12 60 
accatgttat ggccaaatgc ccagacagac aggcgggttt tttaggcctt ggtccatggg 1320 
gaaagaagcc ccgcaatttc cccatggctc aagtgcatca ggggctgatg ccaactgctc 13 80 
ccccagagga cccagctgtg gatctgctaa agaactacat gcagttgggc aagcagcaga 1440 
gagaaaagca gagagaaagc agagagaagc cttacaagga ggtgacagag gatttgctgc 1500 
acctcaattc tctctttgga ggagaccagt ag 1532 
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<210> 6 
<211> 8366 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: DNA sequence 
of the construct pCMVgagpolBNKan containing a CMV 
promoter, a HIV gag/pol gene and a kanamycin 
resistance gene 

<400> 6 

cctggccatt gcatacgttg tatccatatc ataatatgta catttatatt ggctcatgtc 60 
caacattacc gccatgttga cattgattat tgactagtta ttaatagtaa tcaattacgg 120 
ggtcattagt tcatagccca tatatggagt tccgcgttac ataacttacg gtaaatggcc 180 
cgcctggctg accgcccaac gacccccgcc cattgacgtc aataatgacg tatgttccca 240 
tagtaacgcc aatagggact ttccattgac gtcaatgggt ggagtattta cggtaaactg 3 00 
cccacttggc agtacatcaa gtgtatcata tgccaagtac gccccctatt gacgtcaatg 360 
acggtaaatg gcccgcctgg cattatgccc agtacatgac cttatgggac tttcctactt 42 0 
ggcagtacat ctacgtatta gtcatcgcta ttaccatggt gatgcggttt tggcagtaca 480 
tcaatgggcg tggatagcgg tttgactcac ggggatttcc aagtctccac cccattgacg 540 
tcaatgggag tttgttttgg caccaaaatc aacgggactt tccaaaatgt cgtaacaact 600 
ccgccccatt gacgcaaatg ggcggtaggc gtgtacggtg ggaggtctat ataagcagag 660 
ctcgtttagt gaaccgtcag atcgcctgga gacgccatcc acgctgtttt gacctccata 72 0 
gaagacaccg ggaccgatcc agcctccgcg ggcgcgcgtc gacagagaga tgggtgcgag 780 
agcgtcagta ttaagcgggg gagaattaga tcgatgggaa aaaattcggt taaggccagg 84 0 
gggaaagaag aagtacaagc taaagcacat cgtatgggca agcagggagc tagaacgatt 90 0 
cgcagttaat cctggcctgt tagaaacatc agaaggctgt agacaaatac tgggacagct 96 0 
acaaccatcc cttcagacag gatcagagga gcttcgatca ctatacaaca cagtagcaac 1020 
cctctattgt gtgcaccagc ggatcgagat caaggacacc aaggaagctt tagacaagat 1080 
agaggaagag caaaacaagt ccaagaagaa ggcccagcag gcagcagctg acacaggaca 1140 
cagcaatcag gtcagccaaa attaccctat agtgcagaac atccaggggc aaatggtaca 1200 
tcaggccata tcacctagaa ctttaaatgc atgggtaaaa gtagtagaag agaaggcttt 1260 
cagcccagaa gtgataccca tgttttcagc attatcagaa ggagccaccc cacaggacct 132 0 
gaacacgatg ttgaacaccg tggggggaca tcaagcagcc atgcaaatgt taaaagagac 13 80 
catcaatgag gaagctgcag aatgggatag agtgcatcca gtgcatgcag ggcctattgc 144 0 
accaggccag atgagagaac caaggggaag tgacatagca ggaactacta gtacccttca 1500 
ggaacaaata ggatggatga caaataatcc acctatccca gtaggagaga tctacaagag 1560 
gtggataatc ctgggattga acaagatcgt gaggatgtat agccctacca gcattctgga 162 0 
cataagacaa ggaccaaagg aaccctttag agactatgta gaccggttct ataaaactct 1680 
aagagctgag caagcttcac aggaggtaaa aaattggatg acagaaacct tgttggtcca 1740 
aaatgcgaac ccagattgta agaccatcct gaaggctctc ggcccagcgg ctacactaga 1800 
agaaatgatg acagcatgtc agggagtagg aggacccggc cataaggcaa gagttttggc 1860 
cgaggcgatg agccaggtga cgaactcggc gaccataatg atgcagagag gcaacttccg 192 0 
gaaccagcgg aagatcgtca agtgcttcaa ttgtggcaaa gaagggcaca ccgccaggaa 1980 
ctgccgggcc ccccggaaga agggctgttg gaaatgtgga aaggaaggac accaaatgaa 2 040 
agattgtact gagagacagg ctaatttttt agggaagatc tggccttcct acaagggaag 2100 
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gccagggaat tttcttcaga gcagaccaga gccaacagcc ccaccagaag agagcttcag 2160 
gtctggggta gagacaacaa ctccccctca gaagcaggag ccgatagaca aggaactgta 2220 
tcctttaact tccctcagat cactctttgg caacgacccc tcgtcacagt aaggatcggg 2280 
gggcaactca aggaagcgct gctcgataca ggagcagatg atacagtatt agaagaaatg 2340 
agtttgccag gaagatggaa accaaaaatg atagggggga tcgggggctt catcaaggtg 2400 
aggcagtacg accagatact catagaaatc tgtggacata aagctatagg tacagtatta 2460 
gtaggaccta cacctgtcaa cataattgga agaaatctgt tgacccagat cggctgcacc 2520 
ttgaacttcc ccatcagccc tattgagacg gtgcccgtga agttgaagcc ggggatggac 2580 
ggccccaagg tcaagcaatg gccattgacg aaagagaaga tcaaggcctt agtcgaaatc 2640 
tgtacagaga tggagaagga agggaagatc agcaagatcg ggcctgagaa cccctacaac 2700 
actccagtct tcgcaatcaa gaagaaggac agtaccaagt ggagaaagct ggtggacttc 2760 
agagagctga acaagagaac tcaggacttc tgggaagttc agctgggcat cccacatccc 2820 
9ctgggttga agaagaagaa gtcagtgaca gtgctggatg tgggtgatgc ctacttctcc 2 880 
gttcccttgg acgaggactt caggaagtac actgccttca cgatacctag catcaacaac 2940 
gagacaccag gcatccgcta ccagtacaac gtgctgccac agggatggaa gggatcacca 3000 
gccatctttc aaagcagcat gaccaagatc ctggagccct tccgcaagca aaacccagac 3060 
atcgtgatct atcagtacat ggacgacctc tacgtaggaa gtgacctgga gatcgggcag 3120 
cacaggacca agatcgagga gctgagacag catctgttga ggtggggact gaccacacca 3180 
gacaagaagc accagaagga acctcccttc ctgtggatgg gctacgaact gcatcctgac 3240 
aagtggacag tgcagcccat cgtgctgcct gagaaggaca gctggactgt gaacgacata 3 3 00 
cagaagctcg tgggcaagtt gaactgggca agccagatct acccaggcat caaagttagg 3360 
cagctgtgca agctgcttcg aggaaccaag gcactgacag aagtgatccc actgacagag 3420 
gaagcagagc tagaactggc agagaaccga gagatcctga aggagccagt acatggagtg 3480 
tactacgacc caagcaagga cctgatcgca gagatccaga agcaggggca aggccaatgg 3540 
acctaccaaa tctaccagga gcccttcaag aacctgaaga caggcaagta cgcaaggatg 3600 
aggggtgccc acaccaacga tgtgaagcag ctgacagagg cagtgcagaa gatcaccaca 3660 
gagagcatcg tgatctgggg caagactccc aagttcaagc tgcccataca gaaggagaca 3720 
tgggagacat ggtggaccga gtactggcaa gccacctgga tccctgagtg ggagttcgtg 3 780 
aacacccctc ccttggtgaa actgtggtat cagctggaga aggaacccat cgtgggagca 3840 
gagaccttct acgtggatgg ggcagccaac agggagacca agctgggcaa ggcaggctac 3 900 
gtgaccaacc gaggacgaca gaaagtggtg accctgactg acaccaccaa ccagaagact 3 96 0 
gagctgcaag ccatctacct agctctgcaa gacagcggac tggaagtgaa catcgtgaca 4020 
gactcacagt acgcactggg catcatccaa gcacaaccag accaatccga gtcagagctg 4080 
gtgaaccaga tcatcgagca gctgatcaag aaggagaaag tgtacctggc atgggtacca 414 0 
gcacacaaag gaattggagg aaatgaacaa gtagataaat tagtcagtgc tgggatccgg 4200 
aaggtgctgt tcctggacgg gatcgataag gcccaagatg aacatgagaa gtaccactcc 4260 
aactggcgcg ctatggccag cgacttcaac ctgccacctg tagtagcaaa agaaatagta 4320 
gccagctgtg ataaatgtca gctaaaagga gaagccatgc atggacaagt agactgtagt 4380 
ccaggaatat ggcagctgga ctgcacgcac ctggagggga aggtgatcct ggtagcagtt 4440 
catgtagcca gtggatatat agaagcagaa gttatccctg ctgaaactgg gcaggaaaca 4500 
gcatattttc ttttaaaatt agcaggaaga tggccagtaa aaacaataca cacggacaac 4560 
ggaagcaact tcactggtgc tacggttaag gccgcctgtt ggtgggcggg aatcaagcag 4 62 0 
gaatttggaa ttccctacaa tccccaatcg caaggagtcg tggagagcat gaacaaggag 4680 
ctgaagaaga tcatcggaca agtgagggat caggctgagc acctgaagac agcagtgcag 4740 
atggcagtgt tcatccacaa cttcaaaaga aaagggggga ttggggggta cagtgcaggg 4 8 00 
gaaaggatcg tggacatcat cgccaccgac atccaaacca aggagctgca gaagcagatc 4860 
accaagatcc agaacttccg ggtgtactac cgcgacagcc gcaacccact gtggaaggga 4 920 
ccagcaaagc tcctctggaa gggagagggg gcagtggtga tccaggacaa cagtgacatc 4980 
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aaagtggtgc caaggcgcaa ggccaagatc atccgcgact atggaaaaca gatggcaggt 5040 
gatgattgtg tggcaagtag acaggatgag gattagaacc tggaagagcc tggtgaagca 5100 
ccatatggcg ttcgaagcta gcctcgagat ccagatctgc tgtgccttct agttgccagc 5160 
catctgttgt ttgcccctcc cccgtgcctt ccttgaccct ggaaggtgcc actcccactg 5220 
tcctttccta ataaaatgag gaaattgcat cgcattgtct gagtaggtgt cattctattc 5280 
tggggggtgg ggtggggcag cacagcaagg gggaggattg ggaagacaat agcaggcatg 5340 
ctggggatgc ggtgggctct atgggtaccc aggtgctgaa gaattgaccc ggttcctcct 5400 
gggccagaaa gaagcaggca catccccttc tctgtgacac accctgtcca cgcccctggt 5460 
tcttagttcc agccccactc ataggacact catagctcag gagggctccg ccttcaatcc 5520 
cacccgctaa agtacttgga gcggtctctc cctccctcat cagcccacca aaccaaacct 5580 
agcctccaag agtgggaaga aattaaagca agataggcta ttaagtgcag agggagagaa 564 0 
aatgcctcca acatgtgagg aagtaatgag agaaatcata gaatttcttc cgcttcctcg 5700 
ctcactgact cgctgcgctc ggtcgttcgg ctgcggcgag cggtatcagc tcactcaaag 5760 
gcggtaatac ggttatccac agaatcaggg gataacgcag gaaagaacat gtgagcaaaa 5820 
ggccagcaaa aggccaggaa ccgtaaaaag gccgcgttgc tggcgttttt ccataggctc 5880 
cgcccccctg acgagcatca caaaaatcga cgctcaagtc agaggtggcg aaacccgaca 5940 
ggactataaa gataccaggc gtttccccct ggaagctccc tcgtgcgctc tcctgttccg 6000 
accctgccgc ttaccggata cctgtccgcc tttctccctt cgggaagcgt ggcgctttct 6060 
caatgctcac gctgtaggta tctcagttcg gtgtaggtcg ttcgctccaa gctgggctgt 6120 
gtgcacgaac cccccgttca gcccgaccgc tgcgccttat ccggtaacta tcgtcttgag 6180 
tccaacccgg taagacacga cttatcgcca ctggcagcag ccactggtaa caggattagc 6240 
agagcgaggt atgtaggcgg tgctacagag ttcttgaagt ggtggcctaa ctacggctac 63 00 
actagaagga cagtatttgg tatctgcgct ctgctgaagc cagttacctt cggaaaaaga 6360 
gttggtagct cttgatccgg caaacaaacc accgctggta gcggtggttt ttttgtttgc 6420 
aagcagcaga ttacgcgcag aaaaaaagga tctcaagaag atcctttgat cttttctacg 64 80 
gggtctgacg ctcagtggaa cgaaaactca cgttaaggga ttttggtcat gagattatca 654 0 
aaaaggatct tcacctagat ccttttaaat taaaaatgaa gttttaaatc aatctaaagt 6600 
atatatgagt aaacttggtc tgacagttac caatgcttaa tcagtgaggc acctatctca 6660 
gcgatctgtc tatttcgttc atccatagtt gcctgactcc gggggggggg ggcgctgagg 6720 
tctgcctcgt gaagaaggtg ttgctgactc ataccaggcc tgaatcgccc catcatccag 6780 
ccagaaagtg agggagccac ggttgatgag agctttgttg taggtggacc agttggtgat 6840 
tttgaacttt tgctttgcca cggaacggtc tgcgttgtcg ggaagatgcg tgatctgatc 6900 
cttcaactca gcaaaagttc gatttattca acaaagccgc cgtcccgtca agtcagcgta 6960 
atgctctgcc agtgttacaa ccaattaacc aattctgatt agaaaaactc atcgagcatc 7020 
aaatgaaact gcaatttatt catatcagga ttatcaatac catatttttg aaaaagccgt 7080 
ttctgtaatg aaggagaaaa ctcaccgagg cagttccata ggatggcaag atcctggtat 7140 
cggtctgcga ttccgactcg tccaacatca atacaaccta ttaatttccc ctcgtcaaaa 7200 
ataaggttat caagtgagaa atcaccatga gtgacgactg aatccggtga gaatggcaaa 7260 
agcttatgca tttctttcca gacttgttca acaggccagc cattacgctc gtcatcaaaa 7320 
tcactcgcat caaccaaacc gttattcatt cgtgattgcg cctgagcgag acgaaatacg 7380 
cgatcgctgt taaaaggaca attacaaaca ggaatcgaat gcaaccggcg caggaacact 7440 
gccagcgcat caacaatatt ttcacctgaa tcaggatatt cttctaatac ctggaatgct 7500 
gttttcccgg ggatcgcagt ggtgagtaac catgcatcat caggagtacg gataaaatgc 7560 
ttgatggtcg gaagaggcat aaattccgtc agccagttta gtctgaccat ctcatctgta 7620 
acatcattgg caacgctacc tttgccatgt ttcagaaaca actctggcgc atcgggcttc 7680 
ccatacaatc gatagattgt cgcacctgat tgcccgacat tatcgcgagc ccatttatac 7740 
ccatataaat cagcatccat gttggaattt aatcgcggcc tcgagcaaga cgtttcccgt 7800 
tgaatatggc tcataacacc ccttgtatta ctgtttatgt aagcagacag ttttattgtt 7860 
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catgatgata tatttttatc ttgtgcaatg taacatcaga gattttgaga cacaacgtgg 7920 
ctttcccccc ccccccatta ttgaagcatt tatcagggtt attgtctcat gagcggatac 7980 
atatttgaat gtatttagaa aaataaacaa ataggggttc cgcgcacatt tccccgaaaa 8040 
gtgccacctg acgtctaaga aaccattatt atcatgacat taacctataa aaataggcgt 8100 
atcacgaggc cctttcgtct cgcgcgtttc ggtgatgacg gtgaaaacct ctgacacatg 8160 
cagctcccgg agacggtcac agcttgtctg taagcggatg ccgggagcag acaagcccgt 8220 
cagggcgcgt cagcgggtgt tggcgggtgt cggggctggc ttaactatgc ggcatcagag 8280 
cagattgtac tgagagtgca ccatatgcgg tgtgaaatac cgcacagatg cgtaaggaga 8340 
aaataccgca tcagattggc tattgg 8366 



<210> 7 
<211> 271 
<212> PRT 

<213> Escherichia coli 
<400> 7 

Met Ser His lie Gin Arg Glu Thr Ser Cys Ser Arg Pro Arg Leu Asn 
15 10 15 

Ser Asn Met Asp Ala Asp Leu Tyr Gly Tyr Lys Trp Ala Arg Asp Asn 
20 25 30 

Val Gly Gin Ser Gly Ala Thr lie Tyr Arg Leu Tyr Gly Lys Pro Asp 
35 40 45 

Ala Pro Glu Leu Phe Leu Lys His Gly Lys Gly Ser Val Ala Asn Asp 
50 55 60 

Val Thr Asp Glu Met Val Arg Leu Asn Trp Leu Thr Glu Phe Met Pro 
65 70 75 80 

Leu Pro Thr lie Lys His Phe lie Arg Thr Pro Asp Asp Ala Trp Leu 
85 90 95 

Leu Thr Thr Ala lie Pro Gly Lys Thr Ala Phe Gin Val Leu Glu Glu 
100 105 110 

Tyr Pro Asp Ser Gly Glu Asn lie Val Asp Ala Leu Ala Val Phe Leu 
115 120 125 

Arg Arg Leu His Ser lie Pro Val Cys Asn Cys Pro Phe Asn Ser Asp 
130 135 140 

Arg Val Phe Arg Leu Ala Gin Ala Gin Ser Arg Met Asn Asn Gly Leu 
145 150 155 160 

Val Asp Ala Ser Asp Phe Asp Asp Glu Arg Asn Gly Trp Pro Val Glu 
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165 



170 



175 



Gin Val Trp Lys Glu Met His Lys 
180 

Val Val Thr His Gly Asp Phe Ser 
195 200 

Gly Lys Leu lie Gly Cys lie Asp 
210 215 

Arg Tyr Gin Asp Leu Ala lie Leu 
225 230 

Pro Ser Leu Gin Lys Arg Leu Phe 
245 

Asp Met Asn Lys Leu Gin Phe His 
260 



Leu Leu Pro Phe Ser Pro Asp Ser 
185 190 

Leu Asp Asn Leu lie Phe Asp Glu 
205 

Val Gly Arg Val Gly lie Ala Asp 
220 

Trp Asn Cys Leu Gly Glu Phe Ser 
235 240 

Gin Lys Tyr Gly lie Asp Asn Pro 
250 255 

Leu Met Leu Asp Glu Phe Phe 
265 270 



<210> 8 
<211> 8937 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: DNA sequence 
of transfer construe pmBCwCNluci 

<400> 8 

tggaagggct aatttggtcc caaaaaagac aagagatcct tgatctgtgg atctaccaca 60 
cacaaggcta cttccctgat tggcagaact acacaccagg gecagggate agatatccac 12 0 
tgacctttgg atggtgcttc aagttagtac cagttgaacc agagcaagta gaagaggeca 180 
aataaggaga gaagaacagc ttgttacacc etatgageca gcatgggatg gaggaccegg 24 0 
a 999 a 9 aa 9t attagtgtgg aagtttgaca gcctcctagc atttegtcac atggcccgag 3 00 
agctgcatcc ggagtactac aaagactget gacatcgagc tttctacaag ggactttccg 360 
ctggggactt tccagggagg tgtggcctgg gcgggactgg ggagtggcga gccctcagat 42 0 
gctacatata ageagctget ttttgcctgt actgggtctc tctggttaga ccagatctga 480 
gectgggage tctctggcta actagggaac ccactgctta agectcaata aagcttgect 540 
tgagtgctca aagtagtgtg tgcccgtctg ttgtgtgact ctggtaacta gagatccctc 600 
agaccctttt agtcagtgtg gaaaatctct agcagtggcg cccgaacagg gacttgaaag 660 
cgaaagtaaa gecagaggag atctctcgac gcaggactcg gettgetgaa gcgcgcacgg 720 
caagaggega ggggeggege ctgacgagga cgccaaaaat tttgactagc ggaggctaga 780 
aggagagagc teggtgegag agegtcagta ttaagcgggg gagaattaga tcgatgggaa 840 
aaaattcggt taaggecagg gggaaagaaa aaatataaat taaaacatat agtatgggca 900 
agcagggagc tagaacgatt cgcagttaat cctggcctgt tagaaacatc agaaggctgt 960 
agacaaatac tgggacagct acaaccatcc cttcagacag gatcagaaga acttagatca 1020 
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ttaatagact ggatggaggc ggataaagtt gcaggaccac ttctgcgctc ggcccttccg 6840 
gctggctggt ttattgctga taaatctgga gccggtgagc gtgggtctcg cggtatcatt 6900 
gcagcactgg ggccagatgg taagccctcc cgtatcgtag ttatctacac gacggggagt 6960 
caggcaacta tggatgaacg aaatagacag atcgctgaga taggtgcctc actgattaag 702 0 
cattggtaac tgtcagacca agtttactca tatatacttt agattgattt aaaacttcat 7080 
ttttaattta aaaggatcta ggtgaagatc ctttttgata atctcatgac caaaatccct 7140 
taacgtgagt tttcgttcca ctgagcgtca gaccccgtag aaaagatcaa aggatcttct 7200 
tgagatcctt tttttctgcg cgtaatctgc tgcttgcaaa caaaaaaacc accgctacca 7260 
gcggtggttt gtttgccgga tcaagagcta ccaactcttt ttccgaaggt aactggcttc 7320 
agcagagcgc agataccaaa tactgtcctt ctagtgtagc cgtagttagg ccaccacttc 7380 
aagaactctg tagcaccgcc tacatacctc gctctgctaa tcctgttacc agtggctgct 7440 
gccagtggcg ataagtcgtg tcttaccggg ttggactcaa gacgatagtt accggataag 7500 
gcgcagcggt cgggctgaac ggggggttcg tgcacacagc ccagcttgga gcgaacgacc 7560 
tacaccgaac tgagatacct acagcgtgag ctatgagaaa gcgccacgct tcccgaaggg 762 0 
agaaaggcgg acaggtatcc ggtaagcggc agggtcggaa caggagagcg cacgagggag 7680 
cttccagggg gaaacgcctg gtatctttat agtcctgtcg ggtttcgcca cctctgactt 774 0 
gagcgtcgat ttttgtgatg ctcgtcaggg gggcggagcc tatggaaaaa cgccagcaac 7800 
gcggcctttt tacggttcct ggccttttgc tggccttttg ctcacatgtt ctttcctgcg 7860 
ttatcccctg attctgtgga taaccgtatt accgcctttg agtgagctga taccgctcgc 7920 
cgcagccgaa cgaccgagcg cagcgagtca gtgagcgagg aagcggaaga gcgcccaata 7980 
cgcaaaccgc ctctccccgc gcgttggccg attcattaat gcagctggca cgacaggttt 804 0 
cccgactgga aagcgggcag tgagcgcaac gcaattaatg tgagttagct cactcattag 8100 
gcaccccagg ctttacactt tatgcttccg gctcgtatgt tgtgtggaat tgtgagcgga 8160 
taacaatttc acacaggaaa cagctatgac catgattacg ccaagctcgg aattaaccct 8220 
cactaaaggg aacaaaagct gctgcagggt ccctaactgc caagccccac agtgtgccct 82 8 0 
gaggctgccc cttccttcta gcggctgccc ccactcggct ttgctttccc tagtttcagt 8340 
tacttgcgtt cagccaaggt ctgaaactag gtgcgcacag agcggtaaga ctgcgagaga 8400 
aagagaccag ctttacaggg ggtttatcac agtgcaccct gacagtcgtc agcctcacag 8460 
ggggtttatc acattgcacc ctgacagtcg tcagcctcac agggggttta tcacagtgca 8520 
cccttacaat cattccattt gattcacaat ttttttagtc tctactgtgc ctaacttgta 8580 
agttaaattt gatcagaggt gtgttcccag aggggaaaac agtatataca gggttcagta 8640 
ctatcgcatt tcaggcctcc acctgggtct tggaatgtgt cccccgaggg gtgatgacta 8700 
cctcagttgg atctccacag gtcacagtga cacaagataa ccaagacacc tcccaaggct 8760 
accacaatgg gccgccctcc acgtgcacat ggccggagga actgccatgt cggaggtgca 8820 
agcacacctg cgcatcagag tccttggtgt ggagggaggg accagcgcag cttccagcca 8880 
tccacctgat gaacagaacc tagggaaagc cccagttcta cttacaccag gaaaggc 8 93 7 

<210> 9 
<211> 8937 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: DNA sequence 
from transfer construct pmBCmCNluci 

<400> 9 
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cgtcaaaggg cgaaaaaccg tctatcaggg 
atcaagtttt ttggggtcga ggtgccgtaa 
ccgatttaga gcttgacggg gaaagccggc 
gaaaggagcg ggcgctaggg cgctggcaag 
acccgccgcg cttaatgcgc cgctacaggg 
gtgcgcggaa cccctatttg tttatttttc 
agacaataac cctgataaat gcttcaataa 
catttccgtg tcgcccttat tccctttttt 
ccagaaacgc tggtgaaagt aaaagatgct 
atcgaactgg atctcaacag cggtaagatc 
ccaatgatga gcacttttaa agttctgcta 
gggcaagagc aactcggtcg ccgcatacac 
ccagtcacag aaaagcatct tacggatggc 
ataaccatga gtgataacac tgcggccaac 
gagctaaccg cttttttgca caacatgggg 
ccggagctga atgaagccat accaaacgac 
gcaacaacgt tgcgcaaact attaactggc 
ttaatagact ggatggaggc ggataaagtt 
gctggctggt ttattgctga taaatctgga 
gcagcactgg ggccagatgg taagccctcc 
caggcaacta tggatgaacg aaatagacag 
cattggtaac tgtcagacca agtttactca 
ttttaattta aaaggatcta ggtgaagatc 
taacgtgagt tttcgttcca ctgagcgtca 
tgagatcctt tttttctgcg cgtaatctgc 
gcggtggttt gtttgccgga tcaagagcta 
agcagagcgc agataccaaa tactgtcctt 
aagaactctg tagcaccgcc tacatacctc 
gccagtggcg ataagtcgtg tcttaccggg 
gcgcagcggt cgggctgaac ggggggttcg 
tacaccgaac tgagatacct acagcgtgag 
agaaaggcgg acaggtatcc ggtaagcggc 
cttccagggg gaaacgcctg gtatctttat 
gagcgtcgat ttttgtgatg ctcgtcaggg 
gcggcctttt tacggttcct ggccttttgc 
ttatcccctg attctgtgga taaccgtatt 
cgcagccgaa cgaccgagcg cagcgagtca 
cgcaaaccgc ctctccccgc gcgttggccg 
cccgactgga aagcgggcag tgagcgcaac 
gcaccccagg ctttacactt tatgcttccg 
taacaatttc acacaggaaa cagctatgac 
cactaaaggg aacaaaagct gctgcagggt 
gaggctgccc cttccttcta gcggctgccc 
tacttgcgtt cagccaaggt ctgaaactag 
aagagaccag ctttacaggg ggtttatcac 
ggggtttatc acattgcacc ctgacagtcg 
cccttacaat cattccattt gattcacaat 
agttaaattt gatcagaggt gtgttcccag 



cgatggccca ctacgtgaac catcacccta 5820 
agcactaaat cggaacccta aagggagccc 5880 
gaacgtggcg agaaaggaag ggaagaaagc 594 0 
tgtagcggtc acgctgcgcg taaccaccac 6000 
cgcgtcccag gtggcacttt tcggggaaat 6060 
taaatacatt caaatatgta tccgctcatg 6120 
tattgaaaaa ggaagagtat gagtattcaa 6180 
gcggcatttt gccttcctgt ttttgctcac 6240 
gaagatcagt tgggtgcacg agtgggttac 63 00 
cttgagagtt ttcgccccga agaacgtttt 6360 
tgtggcgcgg tattatcccg tattgacgcc 6420 
tattctcaga atgacttggt tgagtactca 6480 
atgacagtaa gagaattatg cagtgctgcc 6540 
ttacttctga caacgatcgg aggaccgaag 6600 
gatcatgtaa ctcgccttga tcgttgggaa 6660 
gagcgtgaca ccacgatgcc tgtagcaatg 672 0 
gaactactta ctctagcttc ccggcaacaa 6780 
gcaggaccac ttctgcgctc ggcccttccg 6840 
gccggtgagc gtgggtctcg cggtatcatt 6900 
cgtatcgtag ttatctacac gacggggagt 6960 
atcgctgaga taggtgcctc actgattaag 7020 
tatatacttt agattgattt aaaacttcat 7080 
ctttttgata atctcatgac caaaatccct 7140 
gaccccgtag aaaagatcaa aggatcttct 7200 
tgcttgcaaa caaaaaaacc accgctacca 7260 
ccaactcttt ttccgaaggt aactggcttc 7320 
ctagtgtagc cgtagttagg ccaccacttc 7380 
gctctgctaa tcctgttacc agtggctgct 7440 
ttggactcaa gacgatagtt accggataag 7500 
tgcacacagc ccagcttgga gcgaacgacc 7560 
ctatgagaaa gcgccacgct tcccgaaggg 7620 
agggtcggaa caggagagcg cacgagggag 7680 
agtcctgtcg ggtttcgcca cctctgactt 7740 
9ggcggagcc tatggaaaaa cgccagcaac 7800 
tggccttttg ctcacatgtt ctttcctgcg 7860 
accgcctttg agtgagctga taccgctcgc 792 0 
gtgagcgagg aagcggaaga gcgcccaata 7980 
attcattaat gcagctggca cgacaggttt 8040 
gcaattaatg tgagttagct cactcattag 8100 
gctcgtatgt tgtgtggaat tgtgagcgga 8160 
catgattacg ccaagctcgg aattaaccct 8220 
ccctaactgc caagccccac agtgtgccct 8280 
ccactcggct ttgctttccc tagtttcagt 8340 
gtgcgcacag agcggtaaga ctgcgagaga 84 00 
agtgcaccct gacagtcgtc agcctcacag 8460 
tcagcctcac agggggttta tcacagtgca 8520 
ttttttagtc tctactgtgc ctaacttgta 8580 
aggggaaaac agtatataca gggttcagta 8640 
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ctatcgcatt tcaggcctcc acctgggtct 
cctcagttgg atctccacag gtcacagtga 
accacaatgg gccgccctcc acgtgcacat 
agcacacctg cgcatcagag tccttggtgt 
tccacctgat gaacagaacc tagggaaagc 



tggaatgtgt cccccgaggg gtgatgacta 8700 
cacaagataa ccaagacacc tcccaaggct 8760 
ggccggagga actgccatgt cggaggtgca 882 0 
ggagggaggg accagcgcag cttccagcca 8880 
cccagttcta cttacaccag gaaaggc 8937 



<210> 10 
<211> 122 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: DNA sequence 
of the BSSHII to Clal fragment in transfer 
construct pmBCwCNluci and pmBCmCNluci 

<400> 10 

cgcgcacggc aagaggcgag gggcggcgcc tgacgaggac gccaaaaatt ttgactagcg 60 

gaggctagaa ggagagagct cggtgcgaga gcgtcagtat taagcggggg agaattagat 12 0 
eg 12 2 



<210> 11 
<211> 122 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: DNA sequence 
of the BSSHII to Clal fragment in transfer 
construct 3 

<400> 11 

cgcgcacggc aagaggcgag gggcggcgcc tggggaggac gccaaaaatt ttgactagcg 60 
gaggctagaa ggagagagat gggtgcgaga gcgtcagtat taagcggggg agaattagat 120 
eg 122 



<210> 12 
<211> 122 
<212> DNA 

<213> Human immunodeficiency virus type 1 
<400> 12 

cgcgcacggc aagaggcgag gggeggegae tggtgagtac gccaaaaatt ttgactatcg 60 
gaggctagaa ggagagagat gggtgcgaga gcgtcagtat taagcggggg agaattagat 12 0 
eg 122 
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<210> 13 
<211> 122 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Plurality 

Consensus sequence of DNA sequence of the BSSHII 
to CLal fragment in HIV-1 and transfer constructs 

<400> 13 

cgcgcacggc aagaggcgag gggcggcgac tggtgagtac gccaaaaatt ttgactagcg 60 

gaggctagaa ggagagagat gggtgcgaga gcgtcggtat taagcggggg agaattagat 12 0 
aa 122 



<210> 14 
<2^> 122 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: DNA sequence 
of construct CMVkan/R-R-SIVgpl6 0 CTE 

<400> 14 

cgcgcacggc aagaggcgag gggcggcgac tggtgagtac gccaaaaatt ttgactagcg 60 

9^ggctagaa ggagagagat gggtgcgaga gcgtcagtat taagcggggg agaattagat 12 0 
eg 122 



<210> 15 
<211> 6978 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: DNA sequence 
of construct CMVkan/R-R-SIVgpl60 CTE 

<400> 15 

cctggccatt gcatacgttg tatccatatc ataatatgta catttatatt ggctcatgtc 60 

caacattacc gccatgttga cattgattat tgactagtta ttaatagtaa teaattaegg 120 

ggtcattagt tcatagccca tatatggagt tccgcgttac ataacttacg gtaaatggcc 180 

cgcctggctg accgcccaac gacccccgcc cattgaegtc aataatgacg tatgttccca 240 

tagtaacgee aatagggact ttccattgac gtcaatgggt ggagtattta eggtaaactg 300 
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atcaacaata ttttcacctg aatcaggata 
ggggatcgca gtggtgagta accatgcatc 
cggaagaggc ataaattccg tcagccagtt 
ggcaacgcta cctttgccat gtttcagaaa 
tcgatagatt gtcgcacctg attgcccgac 
atcagcatcc atgttggaat ttaatcgcgg 
gctcataaca ccccttgtat tactgtttat 
tatattttta tcttgtgcaa tgtaacatca 
ccccccccat tattgaagca tttatcaggg 
atgtatttag aaaaataaac aaataggggt 
tgacgtctaa gaaaccatta ttatcatgac 
gccctttcgt ctcgcgcgtt tcggtgatga 
ggagacggtc acagcttgtc tgtaagcgga 
gtcagcgggt gttggcgggt gtcggggctg 
actgagagtg caccatatgc ggtgtgaaat 
catcagattg gctattgg 



ttcttctaat acctggaatg ctgttttccc 6120 
atcaggagta cggataaaat gcttgatggt 6180 
tagtctgacc atctcatctg taacatcatt 6240 
caactctggc gcatcgggct tcccatacaa 6300 
attatcgcga gcccatttat acccatataa 6360 
cctcgagcaa gacgtttccc gttgaatatg 6420 
gtaagcagac agttttattg ttcatgatga 6480 
gagattttga gacacaacgt ggctttcccc 6540 
ttattgtctc atgagcggat acatatttga 6600 
tccgcgcaca tttccccgaa aagtgccacc 6660 
attaacctat aaaaataggc gtatcacgag 6720 
cggtgaaaac ctctgacaca tgcagctccc 6780 
tgccgggagc agacaagccc gtcagggcgc 684 0 
gcttaactat gcggcatcag agcagattgt 6900 
accgcacaga tgcgtaagga gaaaataccg 6960 

6978 



<210> 16 
<211> 879 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: SIV gpl60env 
IN PLASMID CMVkan/R-R-SIVgpl60 CTE 

<400> 16 

Met Gly Cys Leu Gly Asn Gin Leu Leu lie Ala lie Leu Leu Leu Ser 
15 10 15 

Val Tyr Gly lie Tyr Cys Thr Leu Tyr Val Thr Val Phe Tyr Gly Val 
20 25 30 

Pro Ala Trp Arg Asn Ala Thr lie Pro Leu Phe Cys Ala Thr Lys Asn 
35 40 45 

Arg Asp Thr Trp Gly Thr Thr Gin Cys Leu Pro Asp Asn Gly Asp Tyr 
50 55 60 

Ser Glu Val Ala Leu Asn Val Thr Glu Ser Phe Asp Ala Trp Asn Asn 
65 70 75 80 

Thr Val Thr Glu Gin Ala lie Glu Asp Val Trp Gin Leu Phe Glu Thr 
85 90 95 

Ser He Lys Pro Cys Val Lys Leu Ser Pro Leu Cys He Thr Met Arg 
100 105 110 
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cys Asn Lys Ser Glu Thr Asp Arg Trp Gly Leu Thr Lys Ser He Thr 



115 



120 125 



Thr Thr Ala Ser Thr Thr Ser Thr Thr Ala Ser Ala Lys Val Asp Met 



130 



135 "0 



val Asn Glu Thr Ser Ser Cys He Ala Gin Asp Asn Cys Thr Gly Leu 
145 

Glu Gin Glu Gin Met He Ser Cys Lys Phe Asn Met Thr Gly Leu Lys 



165 



170 175 



Arg Asp Lys Lys Lys Glu Tyr Asn Glu Thr Trp Tyr Ser Ala Asp Leu 
180 185 19° 



Val Cys Glu Gin Gly Asn Asn Thr Gly Asn Glu Ser Arg Cys Tyr Met 
195 200 205 

Asn His Cys Asn Thr Ser Val lie Gin Glu Ser Cys Asp Lys His Tyr 



210 



215 22 ° 



Trp Asp Ala lie Arg Phe Arg Tyr Cys Ala Pro Pro Gly Tyr Ala Leu 
225 

Leu Arg Cys Asn Asp Thr Asn Tyr Ser Gly Phe Met Pro Lys Cys Ser 
245 2 50 255 

Lys Val Val Val Ser Ser Cys Thr Arg Met Met Glu Thr Gin Thr Ser 
260 2 *5 270 

Thr Trp Phe Gly Phe Asn Gly Thr Arg Ala Glu Asn Arg Thr Tyr He 



275 



280 285 



Tyr Trp His Gly Arg Asp Asn Arg Thr He He Ser Leu Asn Lys Tyr 



290 



295 300 



Tyr Asn Leu Thr Met Lys Cys Arg Arg Pro Gly Asn Lys Thr Val Leu 

315 320 
305 310 3X5 

Pro Val Thr He Met Ser Gly Leu Val Phe His Ser Gin Pro He Asn 
325 33 ° 335 

Asp Arg Pro Lys Gin Ala Trp Cys Trp Phe Gly Gly Lys Trp Lys Asp 
340 3 ^5 3 *0 



Ala lie Lys Glu Val Lys Gin Thr He Val Lys His Pro Arg Tyr Thr 
355 



360 365 
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Gly Thr Asn Asn Thr 
370 

Asp Pro Glu Val Thr 
385 

Tyr Cys Lys Met Asn 
405 

Ala Asn Gin Lys Pro 
420 

His He Arg Gin He 
435 

Tyr Leu Pro Pro Arg 
450 

Ser Leu He Ala Asn 
465 

Thr Met Ser Ala Glu 
485 

Tyr Lys Leu Val Glu 
500 

Lys Arg Tyr Thr Thr 
515 

Val Leu Gly Phe Leu 
530 

Ala Ala Ser Leu Thr 
545 

He Val Gin Gin Gin 
565 

Glu Leu Leu Arg Leu 
580 

Val Thr Ala He Glu 
595 

Trp Gly Cys Ala Phe 
610 



Asp Lys lie Asn Leu Thr 
375 

Phe Met Trp Thr Asn Cys 
390 395 

Trp Phe Leu Asn Trp Val 
410 

Lys Glu Gin His Lys Arg 
425 

He Asn Thr Trp His Lys 
440 

Glu Gly Asp Leu Thr Cys 
455 

He Asp Trp He Asp Gly 
470 475 

Val Ala Glu Leu Tyr Arg 
490 

He Thr Pro He Gly Leu 
505 

Gly Gly Thr Ser Arg Asn 
520 

Gly Phe Leu Ala Thr Ala 
535 

Leu Thr Ala Gin Ser Arg 
550 555 

Gin Gin Leu Leu Asp Val 
570 

Thr Val Trp Gly Thr Lys 
585 

Lys Tyr Leu Lys Asp Gin 
600 

Arg Gin Val Cys His Thr 
615 



Ala Pro Gly Gly Gly 
380 

Arg Gly Glu Phe Leu 
400 

Glu Asp Arg Asn Thr 
415 

Asn Tyr Val Pro Cys 
430 

Val Gly Lys Asn Val 
445 

Asn Ser Thr Val Thr 
460 

Asn Gin Thr Asn He 
480 

Leu Glu Leu Gly Asp 
495 

Ala Pro Thr Asp Val 
510 

Lys Arg Gly Val Phe 
525 

Gly Ser Ala Met Gly 
540 

Thr Leu Leu Ala Gly 
560 

Val Lys Arg Gin Gin 
575 

Asn Leu Gin Thr Arg 
590 

Ala Gin Leu Asn Ala 
605 

Thr Val Pro Trp Pro 
620 
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Asn Ala Ser Leu 
625 630 



Asn Ser 

675 



Thr Pro Lys Trp Asn Asn Glu Thr Trp Gin Glu Trp 
' " 630 ' 635 640 

Glu Arg Lys Val Asp Phe Leu Glu Glu Asn lie Thr Ala Leu Leu Glu 
645 650 

Glu Ala Gin lie Gin Gin Glu Lys Asn Met Tyr Glu Leu Gin Lys Leu 
660 665 670 

Trp Asp Val Phe Gly Asn Trp Phe Asp Leu Ala Ser Trp He 

680 685 

Lys Tyr lie Gin Tyr Gly Val Tyr He Val Val Gly Val He Leu Leu 
690 695 700 

Arq lie Val He Tyr He Val Gin Met Leu Ala Lys Leu Arg Gin Gly 

715 720 
705 710 7 

Tyr Arg Pro Val Phe Ser Ser Pro Pro Ser Tyr Phe Gin Gin Thr His 
725 730 735 

lie Gin Gin Asp Pro Ala Leu Pro Thr Arg Glu Gly Lys Glu Arg Asp 
740 745 750 

Gly Gly Glu Gly Gly Gly Asn Ser Ser Trp Pro Trp Gin He Glu Tyr 
755 760 765 

lie His Phe Leu He Arg Gin Leu He Arg Leu Leu Thr Trp Leu Phe 
770 775 780 

Ser Asn Cys Arg Thr Leu Leu Ser Arg Val Tyr Gin He Leu Gin Pro 

~,r,r. 795 800 

785 790 79b 

He Leu Gin Arg Leu Ser Ala Thr Leu Gin Arg He Arg Glu Val Leu 



805 



810 815 



Thr Glu Leu Thr Tyr Leu Gin Tyr Gly Trp Ser Tyr Phe His Glu 



Arg 

820 



825 830 



Ala 



Val Gin Ala Val Trp Arg Ser Ala Thr Glu Thr Leu Ala Gly Ala 
835 840 845 



Trp Gly Asp Leu Trp Glu Thr Leu Arg Arg Gly Gly Arg Trp He Leu 
850 355 86 0 

Ala He Pro Arg Arg He Arg Gin Gly Leu Glu Leu Thr Leu Leu 
865 870 375 



<210> 17 
<211> 271 
<212> PRT 

<213> Escherichia coli 



Met 0 Ser 7 His lie Gin Arg Glu Thr Ser Cys Ser Arg Pro Arg Leu Asn 
Ala Asp Leu Tyr Gly Tyr Lys Trp Ala Arg Asp Asn 



Ser Asn Met Asp 
20 



25 



30 



val Gly Gin Ser Gly Ala Thr He Tyr Arg Leu Tyr Gly Lys Pro Asp 
35 40 45 

Ala Pro Glu Leu Phe Leu Lys His Gly Lys Gly Ser Val Ala Asn Asp 
SO 

Val Thr Asp Glu Met Val Arg Leu Asn Trp Leu Thr Glu Phe Met Pro 
65 

L eu Pro Thr He Lys His Phe He Arg Thr Pro Asp Asp Ala Trp Leu 
85 9° 95 

L eu Thr Thr Ala He Pro Gly Lys Thr Ala Phe Gin Val Leu Glu Glu 

ioo i° 5 110 

Tyr Pro Asp Ser Gly Glu Asn He Val Asp Ala Leu Ala Val Phe Leu 
115 120 125 

Arg Arg Leu His Ser He Pro Val Cys Asn Cys Pro Phe Asn Ser Asp 
130 135 

Arg Val Phe Arg Leu Ala Gin Ala Gin Ser Arg Met Asn Asn Gly Leu 
145 150 155 

Val Asp Ala Ser Asp Phe Asp Asp Glu Arg Asn Gly Trp Pro Val Glu 
165 I 70 175 

Gin val Trp Lys Glu Met His Lys Leu Leu Pro Phe Ser Pro Asp Ser 



180 



185 



190 



Val Val Thr His Gly Asp Phe Ser Leu Asp Asn Leu He Phe Asp Glu 
195 200 205 

Gly Lys Leu He Gly Cys He Asp Val Gly Arg Val Gly He Ala Asp 



210 215 220 

Arg Tyr Gin Asp Leu Ala lie Leu Trp Asn Cys Leu Gly Glu Phe Ser 
225 230 235 240 

Pro Ser Leu Gin Lys Arg Leu Phe Gin Lys Tyr Gly He Asp Asn Pro 
245 250 255 

Asp Met Asn Lys Leu Gin Phe His Leu Met Leu Asp Glu Phe Phe 
260 265 270 



<210> 18 
<211> 2640 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: DNA sequence 
of mutated SIV gene in construct 
CMVkan/R-R-SIVgpl60 CTE 

<400> 18 

atgggatgtc ttgggaatca gctgcttatc gccatcttgc ttttaagtgt ctatgggatc 60 
tattgtactc tatatgtcac agtcttttat ggtgtaccag cttggaggaa tgcgacaatt 120 
cccctctttt gtgcaaccaa gaatagggat acttggggaa caactcagtg cctaccagat 180 
aatggtgatt attcagaagt ggcccttaat gttacagaaa gctttgatgc ctggaataat 240 
acagtcacag aacaggcaat agaggatgta tggcaactct ttgagacctc aataaagcct 300 
tgtgtaaaat tatccccatt atgcattact atgagatgca ataaaagtga gacagataga 360 
tggggattga caaaatcaat aacaacaaca gcatcaacaa catcaacgac agcatcagca 420 
aaagtagaca tggtcaatga gactagttct tgtatagccc aggataattg cacaggcttg 4 80 
gaacaagagc aaatgataag ctgtaaattc aacatgacag ggttaaaaag agacaagaaa 540 
aaagagtaca atgaaacttg gtactctgca gatttggtat gtgaacaagg gaataacact 600 
ggtaatgaaa gtagatgtta catgaaccac tgtaacactt ctgttatcca agagtcttgt 660 
gacaaacatt attgggatgc tattagattt aggtattgtg cacctccagg ttatgctttg 720 
cttagatgta atgacacaaa ttattcaggc tttatgccta aatgttctaa ggtggtggtc 780 
tcttcatgca caaggatgat ggagacacag acttctactt ggtttggctt taatggaact 840 
agagcagaaa atagaactta tatttactgg catggtaggg ataataggac tataattagt 900 
ttaaataagt attataatct aacaatgaaa tgtagaagac caggaaataa gacagtttta 960 
ccagtcacca ttatgtctgg attggttttc cactcacaac caatcaatga taggccaaag 1020 
caggcatggt gttggtttgg aggaaaatgg aaggatgcaa taaaagaggt gaagcagacc 1080 
attgtcaaac atcccaggta tactggaact aacaatactg ataaaatcaa tttgacggct 1140 
cctggaggag gagatccgga agttaccttc atgtggacaa attgcagagg agagttcctc 12 00 
tactgtaaaa tgaattggtt tctaaattgg gtagaagata ggaatacagc taaccagaag 12 60 
ccaaaggaac agcataaaag gaattacgtg ccatgtcata ttagacaaat aatcaacact 1320 
tggcataaag taggcaaaaa tgtttatttg cctccaagag agggagacct cacgtgtaac 13 80 
tccacagtga ccagtctcat agcaaacata gattggattg atggaaacca aactaatatc 1440 
accatgagtg cagaggtggc agaactgtat cgattggaat tgggagatta taaattagta 1500 



27 



; i 

gagatcactc caattggctt ggcccccaca gatgtgaaga ggtacactac tggtggcacc 1560 
tcaagaaata aaagaggggt ctttgtgcta gggttcttgg gttttctcgc aacggcaggt 1620 
tctgcaatgg gagccgccag cctgaccctc acggcacagt cccgaacttt attggctggg 1680 
atagtccaac agcagcaaca gctgttggac gtggtcaaga gacaacaaga attgttgcga 1740 
ctg&ccgtct ggggaacaaa gaacctccag actagggtca ctgccatcga gaagtactta 1800 
aaggaccagg cgcagctgaa tgcttgggga tgtgcgttta gacaagtctg ccacactact 1860 
gtaccatggc caaatgcaag tctaacacca aagtggaaca atgagacttg gcaagagtgg 1920 
gagcgaaagg ttgacttctt ggaagaaaat ataacagccc tcctagagga ggcacaaatt 1980 
caacaagaga agaacatgta tgaattacaa aagttgaata gctgggatgt gtttggcaat 2040 
tggtttgacc ttgcttcttg gataaagtat atacaatatg gagtttatat agttgtagga 2100 
gtaatactgt taagaatagt gatctatata gtacaaatgc tagctaagtt aaggcagggg 2160 
tataggccag tgttctcttc cccaccctct tatttccagc agacccatat ccaacaggac 2220 
ccggcactgc caaccagaga aggcaaagaa agagacggtg gagaaggcgg tggcaacagc 2280 
tcctggcctt ggcagataga atatatccac tttcttattc gtcagcttat tagactcttg 2340 
acttggctat tcagtaactg taggactttg ctatcgagag tataccagat cctccaacca 2400 
atactccaga ggctctctgc gaccctacag aggattcgag aagtcctcag gactgaactg 2460 
acctacctac aatatgggtg gagctatttc catgaggcgg tccaggccgt ctggagatct 252 0 
gcgacagaga ctcttgcggg cgcgtgggga gacttatggg agactcttag gagaggtgga 2580 
agatggatac tcgcaatccc caggaggatt agacaagggc ttgagctcac tctcttgtga 2640 

<210> 19 
<211> 813 
<212> DNA 

<213> Escherichia coli 
<400> 19 

atgagccata ttcaacggga aacgtcttgc tcgaggccgc gattaaattc caacatggat 60 
gctgatttat atgggtataa atgggctcgc gataatgtcg ggcaatcagg tgcgacaatc 120 
tatcgattgt atgggaagcc cgatgcgcca gagttgtttc tgaaacatgg caaaggtagc 180 
gttgccaatg atgttacaga tgagatggtc agactaaact ggctgacgga atttatgcct 240 
cttccgacca tcaagcattt tatccgtact cctgatgatg catggttact caccactgcg 300 
atccccggga aaacagcatt ccaggtatta gaagaatatc ctgattcagg tgaaaatatt 360 
gttgatgcgc tggcagtgtt cctgcgccgg ttgcattcga ttcctgtttg taattgtcct 420 
tttaacagcg atcgcgtatt tcgtctcgct caggcgcaat cacgaatgaa taacggtttg 4 80 
gttgatgcga gtgattttga tgacgagcgt aatggctggc ctgttgaaca agtctggaaa 540 
gaaatgcata agcttttgcc attctcaccg gattcagtcg tcactcatgg tgatttctca 600 
cttgataacc ttatttttga cgaggggaaa ttaataggtt gtattgatgt tggacgagtc 660 
ggaatcgcag accgatacca ggatcttgcc atcctatgga actgcctcgg tgagttttct 720 
ccttcattac agaaacggct ttttcaaaaa tatggtattg ataatcctga tatgaataaa 780 
ttgcagtttc atttgatgct cgatgagttt ttc 813 



